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XXVII. The inheritance of small variations in the pattern 
of Papilio dardanus, Brown. Ву С. р. HALE 
CARPENTER, D.M., Oxon. 


[Read November 5th, 1913.] 
Pirates XXXIX and XL. 


Tue work of which this paper is an account was under- 
taken, at the suggestion of Prof. Poulton, in regard to my 
family of P. dardanus bred from ova laid by a parent of 
the form planemoides, Trim., and exhibited at the meeting 
of this society on June 4, 1913 (Proceedings, рр. liii-lvi). 
The resulting female offspring—3 planemoides and 7 
hippocoön, F. (Plate XXXIX), suggested very strongly 
that the influence of the pattern of the parent is communi- 
cated to the pattern of the ofispring of a different type. 
Та order to prove this, careful measurements were made 
of the large divided white spot in the cell of the fore-wing 
of the 7 hippocoön forms, which was in most cases sharply 
marked and easy to measure. This spot is represented in 
the planemoides form by an orange area in the corresponding 
position, which at its outer end 15 not sharply marked, but 
continuous with the broad orange area forming the band 
across the fore-wing (Plate XX XIX, figs. 1, 4,6). In fig. 8 
it is seen that part of the orange area in the cell has become 
separated off, as in hippocoén. The spot was measured 
from the middle of its base at the costa to the extreme tip 
(often placed on a detached portion), along its longitudinal 
axis which, if prolonged, leads to the base of a nervure. 
(The origin of vein 5 (radial 2) is nearest to the point 
where the prolonged axis of the spot cuts the end of the 
cell, and there is little doubt that this is the vein to which 
the author measured. The marking 15 often more highly 
developed on the under surface, and it is there seen that 
the prolonged spot abuts against the lower or inner 
marginal half of the middle disco-cellular—E. В. P.] 
Inasmuch as the actual size of the spot will vary, absolutely, 
because of the different size of the individual butterflies, it 
is necessary to have a common standard by which a small 
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butterfly can be compared witha larger one. This standard 
was obtained by expressing the length of the spot as a 
fraction of the distance from the base of the spot to the 
base of the nervure [vein 5] along the same axis. The 
resulting figures are given in percentages; and the different 
values express the relation between one specimen and 
another. In опе case (Plate XX XIX, fig. 9), the percentage 
was 102, the spot being so large that its apex extended 
beyond the cell. The measurements of the spots on both 
fore-wings were taken, and the average used for the calcula- 
tion, as it was found that there were often slight differences 
between the two sides. By the use of needle-pointed 
adjustable “ dividers” it was found quite practicable to 
get as near as 0°25 of a millimetre. 

It at once became obvious on comparing measurements 
of the hippocodn offspring (Plate XX XIX) derived from 
planemoides with 6 other broods (A-F) of hippocoön bred by 
Mr. W. A. Lamborn near Lagos, W. Africa, from hippocoén 
parents (see A, D, and E on Plate XL), that in the former 
brood the spot is uniformly large, and that in the latter 
the specimens are grouped together round a certain average 
size, which is never so large as the average in the 7 offspring 
of planemoides, and varies for each family. (See Chart on 
p. 663.) 

This grouping is very well shown indeed in Brood A, in 
which the parent and fourteen ofispring (Plate XL, figs. 
1-15) all fall between the figures 50 and 59°5. In other 
families, although the majority of specimens fall well 
together there are a few outlying members, but the highest 
member of any family only comes up to the lower members 
of the family from the planemovrdes parent (Plate XX XIX). 
It is impossible to avoid the conclusion that the large size 
of the spot in the hippocoén offspring of planemovdes is due 
to the influence upon them of the large size of the corre- 
sponding area in the parent, whose pattern, however, is of 
quite a different type. 

If the photographs of the three planemoides offspring 
(Plate XX XIX, figs. 4, 6, 8) be compared with hippocoén 
(figs. 2, 3, 5, 7, евс.), an interesting point becomes apparent. 
Fig. 8, and to a less extent figs. 4 and 6, show in the apical 
half of the fore-wing a pattern very close to that of hippocoon. 
Fig. 8 in particular exhibits features like those of fig. 9, 
in which the outer part of the intracellular spot runs out 
to join the large subapical patch. This latter area in the 
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photograph of fig. 8 is quite clearly differentiated from the 
rest of the orange band in ће fore-wing, but 1 one looks at 
the specimen this difference is not so marked. There 15 
therefore some difference in the two parts of the orange 
band more clearly perceived by the photographic plate 
than by the human eye. Fig. 8 enables one to realise more 
clearly how the pattern of the more typical planemovdes 
form such as 4 and 6 can influence the hippocodn form, 
and cause the intracellular spot to be of larger size than 
usual. The pattern of heppocodn may be similarly recog- 
швед on the under surface of the 3 planemoides offspring, 
where, indeed, the demarcation between the paler orange 
of the subapical bar of the former pattern is rather more 
distinctly marked off from the darker orange of the latter 
than on the upper surface, the junction between the two 
tints, as it obliquely crosses area 4 (between veins 4 and 
5), being faintly emphasised by a shghtly deeper shade of 
the same colour. 

Prof. Punnett, F.R.S., in the July number of “ Bedrock,” 
1913, protests “against Prof. Poulton’s assumption that 
any small variation may be inherited,” and says “in no 
clear case has it been shown to exist.” 

The specimens just mentioned seem to constitute a 
pretty clear case in which quite a small and relatively un- 
important part of the whole pattern of one type derives 
its unusually large size by heredity from the corresponding 
area, much larger and less well-defined in shape, of a parent 
whose pattern is quite different. 

Not only is the average size of the spot in the seven 
specimens under consideration larger than the average of 
any other brood, but individuals have a larger spot than 
any of the specimens in the Hope Department from all 
parts of Africa. 

It may be said that it is not fair to compare the 
planemoides family with Mr. Lamborn’s families, because 
W. African specimens have all the white areas of the wing 
contracted in size, thus following their model Amauris 
mavius, L., whose Western form has smaller white areas 
than the Eastern form dominicanus. 

An answer to this is provided by the dardanus families 
reared at Durban in Natal by Mr. С. Е. Leigh, as well as 
by the other examples from S.E. Africa; for it will be 
shown on p. 662 that the average length of the spot 
in all these hippocodn is actually less than that of the 
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W. African hippocodn, although the rest of the pattern 
is larger. In other words, the spot varies independently 
of the rest of the pattern. 

The Natal families reared by Mr. G. К. Leigh were dis- 
cussed in great detail by Prof. Poulton in a paper on 
“ Heredity in six families of P. dardanus, Brown, subsp. 
cenea, Stoll’? (Trans. Ent. Soc., 1908, р. 427), in which 
the same spot now under discussion was considered, not 
from the point of view of its size, but as to whether it was 
divided in two or not. It was shown (loc. cit., р. 444) in 
one family (No. 5) bred from a cenea parent in which this 
spot was divided, that 9 out of 14 cenea offspring also had 
the spot divided, as also in the only heppocoén offspring. 
Compare this with Family 4 in the same table, and it is 
seen that the parent hippocoén had the spot undivided, 
and this was also the case in 5 out of 8 cenea offspring, 
2 out of З hippocodn offspring, and all of the 3 trophonius 
offspring. 

And yet Prof. Punnett says that in no clear case has the 
inheritance of small variations been shown to exist! 

In view of this statement attention may be redirected 
to sundry papers of Prof. Poulton on this very point as 
exhibited in the species under discussion. I have shown 
how the influence of the pattern of a planemoides parent 
is felt by the offspring of the hippocoön form as regards 
size of a certain spot. Inthe Trans. Ent. Soc., 1906, рр. 283, 
313, Prof. Poulton shows that the influence of the colour of 
the parent form trophonius is felt by offspring of cenea 
form; and again in the Proc. Ent. Soc., 1911, р. хххуп, 
he says with regard to another family: “ Several of the 
cenea ofispring exhibit the influence of the trophonius 
parent in the richer, deeper tinge of the basal patch of the 
hind-wing.”’ 

Again, in Trans. Ent. Soc., 1908, р. 436, he shows how 
the influence of a parent form hippocodn is exhibited in 
the colour of the cenea offspring. 

[Since Dr. Carpenter’s return to Africa I have observed 
the following examples of the inheritance of small features 
that can be made out by a careful comparison between 
the patterns of the three families represented on Plate 
XL.—E. В. P.] 

(1) Parent D (fig. 16) differs from Е (31) in having a 
larger white area on the hind-wing. This area in its 
offspring as shown in 17-21 and 30, is larger than in Е 
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offspring, as shown in 32, 33 and 28. (See also Proc. Ent. 
Soc., 1912, p. леховнии ) 

(2) The same area is also of a different shape in the two 
parents, being rounded in Е, squarish in D, differences 
that are clearly recognisable in their respective offspring 
as shown on Plate XL. 

(3) The triangular white patch on the inner margin 
of the fore-wing is larger, has a more flattened apex, and 
a longer base in D and its 14 offspring, than in A (fig. 1) 
and its 14 offspring. 

(4) Of the two small spots at the costal end of the sub- 
apical white bar crossing the fore-wing, the basal one is 
minute and the outer large in A and most of its offspring, 
while in none of them is the basal spot as large as the outer. 
In E on the other hand the basal spot is relatively large 
and the outer absent: in 6 out of its 7 offspring the 
basal spot is relatively large as compared with nearly all 
the offspring of А ; while in one (fig. 33) this feature 
is nearly as in the parent, although the outer spot is repre- 
sented by a small dot. In the planemordes parent (Plate 
XXXIX, fig. 1) and most of its offspring these two spots 
are about equal in size, and in only one (fig. 11) is there 
a wide difference between them. 

(5) Other features peculiar to the families, but unrecog- 
nisable in the parents, because of their poor condition, are 
also almost certainly hereditary. To this category belong 
figs. 10, 12, 13, and 14, in which the white area on the hind- 
Wing is increased by a circumferential greyish extension, 
giving to the outline a peculiar and characteristic appear- 
ance (Proc. Ent. Soe., 1912, pp. xvi, xvii). 

Measurement of all the specimens of hippocoén in the 
Hope Department (242) produced interesting results. 
The West African type is represented by one from Cape Coast 
Castle, one from “ Tropical W. Africa” (Doncaster), 
3 from “ W. Africa” (Saunders), and 77 (38 shown on 
Plate XL) caught or bred by Mr. W. A. Lamborn in the 
vieinity of Lagos. The average ratio of the spot to the 
cell in these 82 specimens is 64 °%—individuals going as 
low as 44 % and as high as 86 %, with every intermediate 
grade. 

Passing eastward we come to the Western Uganda 
specimens with which І have included those from а few 
localities much further east, but always westward of 
Entebbe :—The “ N. W. shore of L. Victoria ”—3 specimens ; 
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“ Buddu, W. shore of the Lake "—7 specimens; Toro— 
5 specimens; Џпуого—1 specimen; “ neighbourhood of 
Г. Wamala "— 1 specimen; the Semliki valley—1 specimen. 

These 18 specimens, all collected by Mr. 5. А. Neave, 
seem rather a heterogeneous lot, but the average size of the 
spot 18 practically the same as in the West Coast forms, viz. 
65:2 %. Individuals range.between 39°7 % and 86:9 %. 

From the northern shore of the lake in the neighbourhood 
of Entebbe, from the islands, and from the neighbourhood 
of Kisumu on the Eastern shore come altogether 85 speci- 
mens. From Entebbe Mr. C. A. Wiggins sent 55 specimens, 
and Mr. Sheffield Neave contributed 8, and 5 more from 
Kampala. There is a single specimen from the Mabira 
forest (Wiggins) and 8,—seven of them represented on 
Plate XX XIX—from Bugalla Island (С. D. H. Carpenter). 

From the neighbourhood of Kisumu on the E. shore of 
the lake come 7 specimens contributed by C. A. Wiggins 
and one by A. Vincent. These specimens are included 
with those from Entebbe rather than with the other speci- 
mens from E. Africa which are of the subspecies tibullus, 
Kirby, and come from localities far removed from the 
Е. shore of the lake. 

The average for these 85 specimens is not far from the 
West Coast average: but there is a greater range of 
variation, viz. from 38 % to 102 % (Plate XXXIX, fig. 9). 
Passing eastwards we come now to the locality of the sub- 
species tzbullus, Kirby, and polytrophus, Jordan. These 
are represented by 11 Aippocoén caught by К. St. A. Rogers 
near Mombasa, 2 by the same collector on the slopes of 
Kilimanjaro, 1 from Taveta by C. A. Wiggins, 4 from 
Kikuyu Escarpment by W. Doherty (these latter belong 
to the subspecies polytrophus), and a single specimen (Don- 
caster) from German East Africa. I have also included 
in this group, perhaps unjustifiably, a single specimen 
collected by 5. A. Neave in Eastern Usoga, in the far Е. 
of Uganda, whose spot-cell ratio was 78:2 %. The average 
figure for these 20 specimens is 78 %, and they are a fairly 
uniform lot, all coming between 714 % and 90:5 %, with 
the exception of one at 62°5 %. 

There is another fine series of the subspecies tibullus 
collected by C. F. M. Swynnerton at Chirinda, Gazaland, 
S.E. Rhodesia. These 21 specimens have an average 
spot-cell ratio of 80 %, and are also a very compact group, 
ranging from 70°4 % to 91:2 %. 
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Finally the hippocoén form of the Southern race of 
dardanus is represented in the Hope Department by 12 
specimens from the neighbourhood of Durban caught or 
bred by G. F. Leigh; one from Malvern, Natal, by G. A. K. 
Marshall; one from Cape Colony near King Williamstown, 
by J. P. M. Weale. 

It must be remembered that the heppocodn of the S.E. 
coast has the main white areas on fore- and hind-wings 
larger than in the West Coast forms, corresponding to the 
dominicanus, Trim., form of its model Amauris mavius in 
K. Africa. Unfortunately, owing to the mixed character 
of the offspring from a parent in Durban, the number of 
hippocoön females in апу family is small. The figures аге 
as follows: From a hippocoén parent, whose spot-cell 
ratio was 68°3 9, there were three hippocodn forms, the 
figures for which were 60%, 56°7%, 472%. From a 
trophonius, Westw., parent there were опу two hippocodn 
offspring, whose figures were 52:9 % and 545 %. From 
а сепеа, Stoll, parent two hippocodn offspring, 58°6 % and 
64°5 %. 

ene. writing the above | have had an opportunity, 
through the kindness of Mr. Roland Trimen, F.R.S., ої 
measuring the spot in five specimens in his private collection 
—3 from Natal and 2 from Cape Colony. These 19 Southern 
specimens range from 47'2 % to 775 %, with an average 
ratio of spot to cell of 61:2 9%. It will be seen that the 
comparison of the average size of the West African spot 
with that of the Southern and Eastern form suggests a 
point of considerable importance to the argument developed 
in this paper. The hippocodn of Natal, which mimics 
Amauris niavius dominicanus, has the important white 
areas of the wings larger than in the hippocoon of the West 
Coast, mimicking Amauris niavius in which the white areas 
are also smaller than in the Eastern model. But the intra- 
cellular white spot, which is not of so much importance 
for the mimetic likeness, is, on the average, actually smaller 
in the Natal and Cape Colony forms than in the West 
Coast forms. 

The above-described relationship disposes of an argument 
which might be stated against the conclusion here drawn 
(that the large size of the spot in hyppocodn derived from 
planemoides is due to the hereditary influence of this small 
feature), namely the objection that the size of the spot 
in the hippocoon offspring is not due to a separate factor, 
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but simply part of the genera] scheme of enlarged white 
areas in the Southern and Eastern form as compared with 
the Western. 

But the spot is, on the average, actually smaller in the 
Natal forms than in the Western forms, whereas the reverse 
in the case with the large white areas which are of most 
importance for the mimetic resemblance. Furthermore 
the 7 hippocodn offspring of the female planemoides, 
like the other examples of hippocodén from Uganda, belong 
to the Western and not to the Eastern type; and yet the 
spots of these 7 specimens are the largest of all. 





SPOT-CELL-RATIO IN HIPPOCOON OFFSPRING FROM А 
PLANEMOIDES PARENT (BUGALLA ISLAND) AND FROM SIX 
HIPPOCOON PARENTS (LAGOS DISTRICT). 


в завамгаша [1] ГР ТО ЛАА ГАВУТУ ТАТТГГ ГЕЈ] 
CABE MUIS | TAR ЈА IL] БЕН б! ха + on Si ROY LGT SE OP ВЕЦ Е Hti ИШ РТ | 
Ansan Semele oaae aa T E E E] mae apa a a 7 a] 
БНН Б-Н 
102 пионир АЕБ ввювеввасресовевеввоссюеоовоевюововерошветоига 
оаввапоз вввшвопсашсотошс ATADA NEA A gAn T A Rapata aan зсвовакосеосвоповосовиювшвии LS 
t00H BROSUD пвапврапоосвозсепов BARR RRADLONESS BD SRARAT ONT DECREASES OBSAABDAS PUMA 
асосопова вввзсаовепоорвотаоз свзпсоевасосвазвввевивоюварворавовсюввойосв A 1 8) ааа = 
псововпа пювсевопсаорвевонв MEJANES ANA SPRRSSAAAT SF CAPRA ARRAN GRAGHRORAREBERAE ADS 
=| аповавоа вонавовошваш сев ет вавювивав тата а пизвеветсонвацеровсвссовепвоанаее 
савечаоповсовошавесавоосов иву араара вааууу аараан Ирр зовивозавевоевессосесевввиниша 
gst- - НА авосовосвешвевйшевввевсарваоаюзсвопосесана савссесщапошаввер 3 
яепевесвввовазаввевав пвасоюнвосввовзвсперешесовоеваеобевоваооснюорепнегевеюаосов ва 
АГЕКАЧЕ РТТАР ЕТТТ ТЕСЕ ВОЗ ЕЈ Сан e ДЕ у СК ПБ а a а сто 
CBOlCeCo вашая а СЕВЕ аввзавссваензжавоневеессъвие вссювошсосевпно севвноеровсношне a 
саовевесо оповеносовсоавесосовсавоврвовновюбаенвопюдави сосоваваа вяювесвевоевсвоос во 
Фо EEHEHE воопоссввавасасососпвопаобошоавоюшпосвововевовоовбошаввяшвспошепоове: 
роеповасаесавовеввоесввевоессосовасовсвебовошаназ se Певевюввеоювсововалевиванвероеневе сн... 
соасв засавешеваввваоовпово сесерсшовсваосвавевазоевоса ворзтоваввиосорвосвевоввовесвйспернв 
He ~ је - BOD DASE BORER 15 КЕ 3) С ЈЕ 84 06 24 6 1 ОЈ (3 Ба СВЕ peenaa aaa a A a a а а 18 E 
вгъзввавовососовава весавевесевчиеш B ами ававеповеанаван A || ввсповковива 
851, 4-- fe HHH SESSaaR BRAUER EESRERG SSREEBSULIA ЕТТЕ ТЕТТЕ ТТЕ ЕТЕНЕ БЕ 
[2111 15:71] 621 #8112 ЕЈ 5] 10) 121 80 SOLS 61 1 25 2 228 NE A 161 Ба (2 Ба КБ (6 465 65 КУ ДЕ CARAS (1 3 ЕПА А 6) аа tee 
пповсвоюнаованаоваювювс 1 Ка ПА 1) 1 2) БК 1 1 12 2 29 веровати та а а и а а 15 AANA (62 a M a 2 1 a a Ба шег 
(2 21 ЕДИ 125 Бе 6] 1) (5 1) 6 TEMS | ||| сасововвавзорва Блаеавосоповросаосощешвювшов ооювосонен 
вааввеюка MAATASA ATTA nAn ЕТТТ ТАТІ ТЕТІ тзовезововдовеососовсенвигсовоскобоговае 
80 - 4 f 4 be АН ВИ араараа еее атату ерау уи] Бабаев BA знаена ТА 
-AAt tt | |||: |] сапеваесеававй ae изазосровицазпопасвавасаиновиа:: 
взявоввав CAA ENEAN DD BEBEBE EARE mee aea E Ц а BERT севвеша шина 
| о ЕЦ | 171 1 111 1Г152У] 711 71717) 208 20 0352 12 Ка ПИ E БА БК 2 1) а SE Spe 
павававеиезезавевевазваваорасац?. з0: (ERAGE ТА 4 44134 ососовосшаповева веопсавеос eSB вав 
7 ЕТТЕ ЕТЕТ ЕО О bapnipantantaaatodanarnare МЕНАЦЕ 11 11111] 1 215 а 3 21 22 вата ам BAA 
инациницоввиванавинивананннввининнина ne 22252 SURSERSES SESOREREE BARABOO Sx 
pit Tt ee ЕН yf] 94 ee дасовасавашевосюовбававсопосовпопававе 
спова БР HHT | совсшвавопосазаваевосар еввсавшавоспюваар савппюнппрнозше SS 
Gag pert eet H асеопавсопсеоссасошасопевапоавсераосроспвовайоввсзпюонавешошепван 
ТОБАВАНА А АЕ 44 Бро Ee LE асовдввервопавосашоешо оравововвевирашви:;: 
Ен ofl opp - as SER УНА НА УАНАНЕНЕВННАННЕНАНАВНРННЕРАРАРАВНАНННААЕ висини as: 
QUCDESHO 65 СЕ aaa Бо Пе) а 142 2 18 68 а а ОД И ФЕРИ БЕД] ФК И (О БЕЛ OARS BBR eR 
H HH У НЕЧЕГ OEE та T, СЕНА tt HH АННА НА НЕА 
ЕРЕН Aa amann зововисвестверовсотасасосивонида нявинави о zuen ag 
6 СА А ТЕТТЕ ДГ НАМЕНЕ ШЕ FOR ARPES TAF RICAN | - SERPIN ENG |]. — SBE 36855 
BNO mp ваша -+— асаана аоонвопосоща шаа ~ PE 
ар -a - рани вопащал оваввзосвнаеасоесобвавввивсспто свюповевоб д ошар та HE omg Ben 
вани Be [14171] 1] S ВО Ви Ва Вав ву 5 ви ae ан ва бе 
| РАНЕНННННЕАНННЕВРАННВАНААНАНВААРНРАРАЕВАННВРЕНААНЕ || BORE и те) а 21 22132709888 
1 ива SOUS дира ааваараа ааа ыараан ишаа НАННННННЕН HH (LELLI TO E feamann аа 
OUT | УАННЕННАВАНН- ВЕБ -РНОНННЕВЕНАНБЕННЕНЕЕН врта ш вани Ег авинвинививцивовови а. 
псевасопссепоювевез пп: EHHH Та В7.:11;:: ча |!| [| CATE OLS TEL 
+ + Ра 3А | E рани ппона“-=====ее=> —— a | | | [| | Г] Bed Sas 
свевозоп псавардяра YARDS завовошешепеви паа ЗАНЕННЕНЕННАННЕНЕННЕНЕЕНЕВЕНЕНА DUS RBA 
sept AERA зктзазове зоовкововини НА РАДА ДЈ ADELE АДА ДЕТЕ ТЕЛА ТЕ 
HHE деен на | ~ > th fy pe Гараараа ра] Jorg BEGSSE VASSAL OW 
сопобоо вапоавев IAYEN pD вовевавювовевонпоше AARRE E L] 
пвавнанмнвнлнивтттт ата ма ве о о са 5 1 nm РАНА ЕТІ | СГЛАЧЕКФА [А 1111) 
опрюйаша о?тузави ва сопоав сюррановав ашвюве WSS lu) СТАМА 1 13111] соса ооо | | | 13 14171] 
за асопопоп КУСАКА (БК С 2) DRESS 14 БК ЕП С С БЕБЕ ПБ» БИ ПО а ЛП SADA DIT 
о 46) ПЕЛЕ БВП) 2 БЕЗ 1 а ПБ (а аав ПЕВНЕ ЕБВ 02 КЕ КЕ С КЕ 1) 1 123 0 Без ЈЕ] 2 ЕЈ БЕЈ араа а SNA ара оаа 180 baw 
HH HHHH АДА ДАААА АНАНДА РАС АДАД 4 3 SUSE SRUBRONE ETAETA AL 11117 1) 
сверосез вешивевашена ав лвевпввопоепававрювссрвювороесговорваовасеювевновк леосопсвювпова ие 
HBR SR ARE пазпвезшввюшишио | ESSESERERA псовепвавсоос овосоопосопезввев BE AGRO COREE нем 
г. венвоаце нивои Веви ПБ ПБ. а Па RRA BREED | Је]! 711 |] ТЕТІ ТТТ ТЕЕ ТТТ ТЕ ek 
“ATTOL 2) CUO 1 БИ ЕД 1 ФН ДИВ КРВ ИРА 1 КА У 9) АЈ ВБ 18) 2 урача HE we ep ee С Бр 
 завсосеоповбазовевеваквовспюзеввеноедигшии portent терена вравриве e ови пари 
оре | [| SECO ввсовосидесесососисзосверосинивава 
сорввв шета АНА НА АНА EE ДАДА АДАД 
АД ЕААТ СРС SAP ТА АДА ЕАУ АЕ РА ААААОАРОАААААААААААВАААА ада 
 соспопвпвашевосссаземвевосеспаевнововевешвкиозав БАНАНЕ А EE 4 вис 
HHH- E typ ри 4 HE E AJETI] овювесоповаввевевсасоовв ана 
завсесвас повсапсосовавосервсасвюшаорввевеше бе мивцозсюевоопесововевеовоспорея ДЕ 55:5 
 згааевпвавсопвеаорсспваервасопоадовваовзвопеавсосвовесоропоовссзесесвоевояаон ща асювававапопа 
- VODIAIAL поспавоювбеавошововоювовпеювевшоюврвниямовопонаца ваша шопвозевсисцовсвишанав- с: 
зпавсасшопводювапосасвавовопевешовезошавоваероввюви сока серавее гени врорнозопемияяйи о--«: 
aH eee асенве?рверосовваеюпововоессосош 
свосюевовошошезововеовюяз ворешошовсневапосевзоевосозена ПАДУ ВС ЕАУ РУСА КО 
ott eH HE AAA HHA падала тен с таи ODE пет са поена во EBDA ORs 
зая 4 ооовт то ти ти: 22 Је на и та 2 во овесрораттво Cosa вашещерпн- ?: 
своваосоо счазеввовевесасорповепавевинозсовевоневевввевевпа SME GARR BESSSRED GSS 
284++44+4444-4-44-44444--4-4444-44244444444 взевзваорвсопевсвавравевсовсарввопеннвово ппиивива Ber. 



































аропвавввасровасавовоненссвосаооневозповоаввоснасо ааа тиа тата ети е 
савдовоновавеевераозасаесовопазаневевосасарсовсето азвазанасивеваские! GI везавевесвассинмани |": 
впососоояваввевозазаразасовопводвавосно вовасавсносасабансо са свезоосбеобоашоаоша 
апеоавравасвсеварсесаозеоеошавевновонаво асопапосопопвосоаб 00 ововоповошввввавоно 
аарсовевансовавоапарозбавовеяеде әјәјаја јаја васосопаоовойоопосй 04 свосресвавепюшвошаа 

сбяосава пан ооопваспосеапасово 20 севойдвеоше [еј [ааа 
свопасов ва осасоссоссозапао 01 пазевбсопосбоверейац 
~ "У soa НАНВНАНННВЕНЕНАНАЕНАННЕНННАНЕНЕН 
о 2588 HHH = НАНННЕ НАННАНАЋЕН ao 
авина во АНА НАННЕНАНАНАНА ДЕ aa 
© сацопоапспасасевово паз поБаяввавооо 2; пазЕевева wi" 
S пинннаннннвиннннна СЪР НАНННЕННАНАНАНАВАНАЊНЕННННННННЕНЕН 
= TEE eee eee eee eet таза аз SUS CRAREEEe Rese 
ваовевоюадооввоввввваваевезсояесвававозевевевиезвесавеозвовозеси Еро 55 свавосевевипезооссо 
8 анални на ве ИнаннининннннаавЕ ие » 
= апванвеваанаавикававаяяювивоасва ссиаановсенвансиванааванесвониана на пи заасзеавааванааа зач 
~ |- PEC ECE 
© «= сапвпапососеетелосвадево да оевсеввововавеваава 
А У У Н-408 
= аах лашвашвишецаве BEE 
weg апа пвазввзсовепвонесвававев ттт саапобапонсовосвав 
ера абагатомасапвавовивянва SEUARSESEESH ESSER ESS певане ара oe sesame 
є ВЯРА HHHH НАННННННАНАААНННЕН 3114499 
> пбазивецав оснепспсовасвпаросос авооовандановововва 
~< COC авсябвосопасавозео 
HH HPE EEEE 
= ag 15-409 
6 T росвосспсосойасавей 
EHR HHHH 
= шаи HT t+ со 
ОФ «са ЕТ А АГАТА ДА ТА ТЕТ] Haan ego са со свиезев сл SE lo из ва ва ет | 
45 ама воваааласавона атола взивавазацанасвеволовавававававовасияиаа PC awa ДА 444 
S HHH AHH PETE 
D тга зввоввививаравинасишанасикаввалав CECE CECE EEE PEE oe 
oO. EEE EEE 
Œ озазавае ве вавяс амизнапва SRS ESGRG REESE ERE 
с РЕНН ваши ААА Дел 
с) р сосасвовояаша пада воавбаооосовад 
побосопепврвопе сссапарцрслообоваосаво оазрсбовосазоз 
по пласазпадавоабавоваваетадАдавасвовевавввонвоневасовевевоюсовевевайа paapaa сбосшапаасаова 
Ф ЕЕН ЕЕЕ ЕНЕ ппобов осасаспасвавоо 
- ОНЕ НЕ ЕНЕН АНА e ЕН ЕНЕН HFH НА ЕНЕН ов 
с НЕНЕН EEE EEE tiet H а заннар 
ва посзввапаведобаввавевезвевзесазааасидаеив Bs ес вие вие а ед РА ЗА сев сн с са ва О РА ет е ава оссопповасвоо 
по посоваасбепаевосасвавасввобвезвасев псвсспоблавнавававазоворазсвнаво обесопвавосвад 
по опадайша запапосасюшовавенавоновона оспабсвавепосазсзазасасавойаснаоо УРАН са 
Н-9771 па рабодапооварявасовавовопепезво савовабавовао 
Е пветлалнннна ва аваааабдианпаоваласосасава араја Гајаја 
20 адпаваавваоа rT ров вососава апососевесяво 
по сайопасапесан па сросасаяоо впсепаво посапавосовев 
с звюпвававатививвмвени апвсаовзпавваве собосваввоо ровсавпа 06 
< 818556531117 : НЕНА БАНАНЕ БЕЕН АНА НА рани 
5 EE HHHH HHHH H poppauna 
се зарезавовесвезававенваненанваввванавзаввевевеаевазаовесавоввеававваввзовосецвесасесасо паасбова 
К °F 9 ппаппозвосцасаававеваававевсназавесеенаво вавоовесбавоввавеовевзензеоя св и тоо ајијајијајијајијиј 6 
= ка вобвавапавоввававававанеесевизевеузанавевезввовавдсзевосовевзовезовеввсавсеросон HHHH сапоовео 
сараавасовсйсавесоовововавесеневова поваапаозопосозавасозераосавпесссо спасено 
адавплаававнаваававааваававлосвавоон ававвававарвасбаввоосовоесепасосей вапастава 
зазиназвананан ааобавосапавосапесопввевособ а: вимтиша 
"е anapopanda сапалововавайзашаваосессосаса ОА Чосон 
«а опававававаоваваапаввававопанаававнаааваовевавваввзевавоеовававевовавевснюоосос УУ ПИР 
та павававсововавовеввевавзевензезензавававвеназвавесовосиеиз сиво ЕС а Бе о Са с ЕНЕВ А 20 
~H STS eS CS Ce ЕЛЕНА 
Че; 
CO 


“VZNVAN VIHOLOIA 


JO AYOHS см аму ‘VONVOQ СМ ‘ISVOQ ISAM она NOODOddIH NI ОпУЧ-11н0-1045 


small variations in the pattern of Papilio dardanus. 665 


SPOT-CELL-RATIO IN HIPPOCOON FROM ENTEBBE, KAMPALA, ISLANDS IN 
N.W. VICTORIA NYANZA, AND KISUMU. 
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EXPLANATION OF PLATES XXXIX and XL. 


[See Explanations facing the PLATES. | 


